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r ^ #M t -t S W^^-^ib^gc 

xij\^xi¥m-mmm<D'^y-:f)\^^W:-k^^mm-t^mm-^m^^m-^m^f=.:^t. 

[00 0 1] 

A-b-S (Analysis- b y- S ynthesis ; -^-^IC j: 
CELP (Code Excited Linear Prediction ; 

^^W^tf-^'fb:??^ii, ^kmi^MS/^^T^A^T^^r i;^'^;i/#g&MIS>>x-5^i:.^jc 

[0 0 0 2] 
[«e5fl®^^] 

®9tttJe5f5®CELP^^®f&qa®T'fey, 5 1 ld:i^#i?g:-^i|S, 5 2 li^ll^^^f 

-tin, 5 3, ^AXtmSi^. 5 5, 5 6tij^?^^?ai-a-fK-7>f ;V^5f, 5 7, 5 8« 

mm.m3nmm. 59, eoti^^^r-^s^ ^v^jr-^ttw^ic^f^s-rss^w^f 
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[0 0 0 3] 

^ etc -^11(^5 3 ic]6^v%rv>r>gS:^l£L> ii»j^^?ii-^^>'-f 55^ 

[0 0 04] 

5 4 tCi$-V%T>5f-f >b ^?^^?l|-^m:7 -f 5 6 ^:fM^TS^#-^b 
i:LT^^m±WM^5 8{cJ^VNTm^«*S::^&, JiRr^^mb:fejg^Szi- 
fSn- K^^ h;i/Pi:S:^«b-2>o Brf^®fH#A, C, P, yimmxit^ 

[0 0 0 5] 

6 2 li^tsc^. 6 3 itm^^m^^y ^n^^. 6 4 i±mi£^> 6 5 \t.wmM±m- 

[0 0 0 6] 
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I024i:*r^i:, 40kt7 - \^<D^^vnA^'^^t.-t^:L}:Litzrjt^o 

[0 0 0 7] 

Ig^-^SACELP (Algebraic Code Excited Linear Prediction ) 
^;()'^ii^$tlTV\S (J. p. A d o u 1 ft& "F a s t CELP codin 
g based on algebraic codes" Proc. IEEE 
International conference on acousti 
cs speech and signal processing, pp. 19 
57-1960 (April, 198 7) #M) o 
[0 0 0 8] 

:i(Z)ACE L P^S'^tt. m^it. mi HZ^-t^^K^ n- h)VCQ , 

^1 ' * * • ^M-1 5:=f&ML^N7i^^, M-9->rX©f^|gCiJf#il!S7 1 $:li;lTV>S 
r^ic:^^*^, #3- K'^^ h;i/CQ , Cj , • • • Cjj_^ S: -f^lScfi^llg^tCi: 

»;^^i-s%®i?^^o r®#-^(D^^|lg®-b->:/;v^ff Iq , i^, ig , i 

[0 0 0 9] 

^■t#-^tl^^ic, >!f>r>g$:mmb. i[«?^^M^^:7>f ;i/3r$::;M^TII^b, 
[0 0 10] 

xmi nc^ti^m^^mi i®*Mc^t-<fce),ic. i^ , i^ , ig , 13 

-&fe-9->y>n/1g®A-^~> (0, • • 0, +1, 0, • • • 0, -1, 0, • • 
•0. +1, 0, •••0,-1, 0, •••)®J:^ic. ^roj mm(Di}-y 
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-5, Wt>. 4M®#^^-9->:/;i/i:, N-4M®^-9->';^/i/i:®'a-tfNif>:/;i/$: 

H^ilbfe^^^ h;i/lCOVNT> 4m<Di¥m'*^yzf}Vij^ (n=0, 1, 2, 3) 
(n = 0, 1, 2, 3) LT®^M (2^ ©tfi®-— ^STjI^-teKl^^y 
[0 0 1 1 ] 

-e®^i|i± 1 :/;i/€Sig. fiPt>, itu-t (ffll^ 

«^jl#^-a-®«^MM=^m<bSPP1) ®G. 7 2 9XttG. 7 2 3. UCj:oT 
^m^b$4xTV^-5o M;^li> G. 7 2 9 iC^DSLfc^l 1 ©^7 3 ^C^^V^T, 4 
0-*?- ICO V\T, Iq ©fi^SniQ —mg tt-ett^tl 8 A^^Tfe-55b^ ^ 

, -e^cf® 1*^^5:3 tr^y h^^-e^3^b, ig ©^Mmg 1 6*>M'efe-g>*^ 

[0 0 12] 

iiicj; t;il^-r'&ri:>()'5-t?^s. X0 1 i <z)*7 4 ic^-T^ip^^&G. 723. 

1 6 tr^y.h ii^So 
[0 0 13] 

l|i#B®f9^#^;b^s * „ , „ (mU, n = 0, 1. 2. 3)0 
m^W-^mz. ^9^#^-9->-/;i/c' (n) 

(n)=s^Q6(n — m Q)+S j^6(n — m j^) 

+ s*2 ^ (n-m^g) + s*3 6 (n-m^g) - (1) 
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7^;i/afBllS['efey. s (o) =i. ot% -etiJS*^«o ii^So 

[0 0 14] 

= (X-gHCj ) ^ - (2) 

h^-tr^lJb^T'^So Zl(Dm^«;t7E2 SrS/hil-r-S^^ffl^fiflfgatSCa r gma X 
( F i ) li, 

a r gmax (F i) = C (X^ HCi ) 2 / { (HCi ) (HCj ) } ] 

• (3) 

x""" H = D= d (i) - (4) 

H=^= <l> (i, j ) •" (5) 

bL-r^H. ^MMiSCa r gma X (Fi) li, 

a r gma X (F i) = C (d"^ C j ) ^ / { (c j ) «I> C j } ] 

- (6) 

[0 0 15] 

irfx&(Z) (4) , (5) ^ictt, 3-K^i'h;i/Ci (©111^:6^-^^ ti5&vx*>e>, 

=9&oT, n-K^i'h;vCi MfSC (2) ^(Di^n^n^m^Kitmvx 
(4) , (5) ^^Cov^T^i^M61;^C?g»$:^lr*■&-5r^*^T'^S*^e>. ^^-ft: 

[0 0 16] 

X3- K/<^ h;i/Ci IcBS-r-S^aii, tai^(Z)J;e)lc, mmif)^±l. 0O4-9- 

(D'f Ci ) 2 = CE:^ Sj d (mi ) } 2 ... (7) 

(Cj ) *Ci =:s2 ^ (mj , mj ) 

+ 2 :S ^ S ^ s J s j ^ (mj , nij ) 

... (8) 
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Jtge6!f#<©tf>y h&mv^&ClilJC^^-Sc ITU-TCDG. 7 2 9 lCi$> 

v\T, 1 7 lx-i^4 o-9->:;/';i/i: Lfe^, 01 i <0^7 3 ic^-rJ;-^Jc, -a-ffi 
7 fcf-/ h?:^m-r<5r i:iC:^-5o Cltll*, G. 7 2 9 ODi|^>ejll^* ( 8 k b / s 
, 8 0 b/ 1 0 m s ) (Z)4 2%lC^a^-rsr i:lC^<5. 
[0019] 

SrillOfcSc rtlli, G. 7 2 9 ODi^^jt^*® 5 2 . 5 % iC^g^fS :r IC 

1 7 1/-A4 0-9->::^;i/®^-^J;U:^*glc*iADb. -fejUtry hi/- 

law $ IX s ^® *^ s o 

[0 0 2 0] 
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[0 0 2 1] 

^mmm(D'^ > y ^^^y'v^^.t m(7>^m^^ ^ ^ - ^ & « v > t -pi^mm 
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[0 0 2 3] 
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[0 0 2 4] 

ry-f >g$:^#b, «l?^^?ll!l^^:7>f 3 ICi: *JS^L.fe##g AC i }LK 
[0 0 2 5] 

2 li^iifg, 1 3 itmm^m^^y 14 itnm^. 1 5 

i?^^#iiig 1 1 li> T'ffl!flc^-ri:"9lC. i i:>^33^A°^^-4f tUTtf 

oTif >>^;V^S$:Br^W-t<5%®Tfe'5„ D S P (-x 

ty^-f-JV' ::^n-fe>y9-) ^(Z>lt^^a^^lcJ;oTl|3gi--5r h^T- 

[0 0 2 6] 

03 idi^fc^^cQlli <Z)^Jfe©?^^®-7n-^^- h-efey, 1 :7l/-A=8 0 
(8 kHz-9->>^;i/) . 4¥^-^y':fJ\^Wi= 4.. ^^W. (lag) = 20 
(4 00Hz) ~i4 T-y-^y;!/ (54. 4 Hz) , -iyv^y ^ 

h= 11 h t.Lt^m^^-mt.LXm-to $fe-r, #^i^>y;l/fiS®:gg 
SB'ffcSr^f ^ (for (i = 0;i<40;i++) s nip_p o s [i] = i ; 

) (Ai) o flPt», ^ISPilc##-9->:/;i/^Si = o~i = 3 QH-t^o 
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[0 0 2 7] 

r^^&)r^\^v^mmizMf!^-t^'^^ dag) ;&'C||i<z)^^'fii®4 ojs^t*^^*^ 
^nMh (A2) , 4 ojgi^T©^-a-ttX7^»y^ (A 6) ic^tr-rsm 

U 4 OJe^TT'^^^^-a•^i. ||2<Z)^^ffi® 8 0 <^;^;^§V^;b^^:^>>S:^lISL (A 
3) , 8 Oi:^;:^^V^^^^i. ^^^(lag)=80i:L. LT^ 
^.^yvy^-f-^ (A4) „ :i(DV^m^f$S (DV^mH-r^o ^bT> ^X<D:^v^^y^ 
(A 5) lZ#ff-tSo X8 0 J: ^;:^^<^;v^#-^tt. ^M^rm V^fe# 

^i?->:/;v©fiiSWJ^<D^!til;^^yy (A 5) izmJ-t^o r^^-^O^^^Srll 
2(D<;^^i:*rSo ^bT. xko^T.'rvzr (A 6) ^c^^v^T#^i^■>:/;I/feg®^ 

[0 0 2 8] 

. (b) l±4 0<^y'lit< 8 0 (m2(3D)f^M) T'^^ffl=4 5®#-^ 
, (c) li8 0<^i^ffl(Z)^-^ (^3®^M) 0#^-9->>^>n/fi[SS:^'ro 

-fiiSrt&M® J;-5ic, 2 0-1 4 7-9->-/;i/i:br, '^ffm.1S^A0\>x^(h^^. 0 

ZO^y.'rvrf (A 6) ®^aiCJ:oT#^i^>>^;i/fi;te®^^5:^f e)*^e>> 

'9->-:^;i/^gii, io =°' ^1=^' ^2 ^3 =3' ^3 =4' ^0 

5, i J = 6 , • • • i::&S„ 
[0 0 2 9] 

X4 0<^^'fii< 8 0®#-&. 03©X7^^y^ (A5) lC<j;»J, ^iJ^ltlcMjS 
bTra§lv^fe:$)•$:#;Ri-S%®^, ^^ffi=4 5®^-^lc. lOiHiiiib 

T, i = 0, ix = 40, iy=0i:b, ( 1 a g - 4 1 ) / 2 + 1 = 3 h 

3M®•9->y>^/^tt^cov^rfegMW^^Te)o iip-^, •9->y;^fitgs mp 

_p o s C3 9-iy] =ix©M»lCj:y. -^-^ 3 9 ®f^i) U 

y;i/feg4 0i:b, ix + = 2, iy + = 2lC^tJ. ix = 42, iy=2i:;& 
C3 9-iy] =ixtt. i?->y;i/feg3 7 ©f^t) U tC-9->::^;i/€ig4 
2iit-'5ril$:^-r= r^lC, ix = 44, iy4^l^S*^^, C39-iy] = 
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04® (b) tc^-r#^^-9->:^;i/fiifii:«cs„ 

[0 0 3 0] 

X^^Uii^s o^m^r\^^^m^. ms(D:^^yzf (A4) ici:y. ^^9''fit= 

SOiiUT. T.'rv^ (A5) ©^SSrffe). ^^ot. 04® (b) 

^{ta^Mtcj^yjg-rriiici:*;. (c) ic^"r#^-9->y;i/^eh^So 

[0 0 3 1 ] 

0 5li2|s:|§^9(D||2(D^Sg®?^^(3Dmra0t?fey. 2 1 li^^nr^4t#l|!R, 2 

2 «^i?sc^, 2 3 xxmrn^^m^WL-y ^jvh. 24 2 5 nm^mowm 

2 2t.mm^m^^y^ }vsx2 3 hmm^2 4 tmMmijwmw>2 02 
izm-^^^^m^ 1 1 tmmi^m^^y>f ju^ 1 3 iimm^i4. nmmmtiwmm 

[0 0 3 2] 

:i(Dmm<^mmKm'}^m^^^w^m2 lit. rmiz^t^oiz. 

[0 0 3 3] 

iili, tf >y5^Mi&^^A^:^^v^z:h*t?$>s*^, tf >y5^>!f>r vAMnS v^3i:^i, 

-^(Z)— o®hf ^y^-^f-Y > g S:MV^<5=fe)<D-efeSo 
[0 0 3 4] 

0 6li2ji:^re®m2(Z>||Jg®?^M(Z)>'n-^^- h-efey, ^fc-r. 



1 1 
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jvi^m.(Dmmit^^^ (bd „ ^tut. msiD^^^^^zf (ad iimnx-:^^ 
-f >*^ll^ii:»;:^^v^^-^«, y.'rvzf (B7) {c#ffb. tr-/^>^-r 

J: y/^$v^^-^^i>^>5^^y >^ (B3) Ic^ff-^So 
[0 0 3 5] 

y^'rvzf (B3) lCi$-V>Ttt, ^^^-liiTbM 0JgA_h*^^*^$:4HI^b, 4 oa±T* 
^;v>^-^tt, •Ts'rv'zr (B6) Ic^ff-rSo fiP"^, H l (Z)^^Miii-So X^^-fit 
*^4 OJ!J^±(Z)^-^li, ^i5^fflA^8 0 j:U:^^V^*^^}&^S:^|^!I^b (B4) . 8 0 J; 
»;:^^v^^A^i, ^^^^a$:_hlS1ii® 8 0 i:LT (B7) . (B 5) 

tC#^f1-S„ 03 CD^b^^i:-r-5o X^^^'(ii;?)^8 0 j; U/jN^VN^-^li, 

^y:/ (B5) izmn-t^. mt>. mz(DV<mhi-t^. 

[0 0 3 6] 

Z.<D-X'TV:f (B5) H3<DX5^^y^ (A 5) lCffi^b> 
[0 0 3 7] 

a7tttf-/^M^S<5Dii^0"rfeU, 3 1, 3 4«^|0t^, 3 2ttSn^^> 

3 3i±5gMiiis&$:a^b, m2(Dif^y^mmy^)v^ 1 7 xitm^a^h^^y^mmy 

3 3 t.^^tim^<DB.mmBit. p (z) (1-/32"^*^) ii^i-So 
, a«^tJt^3 1 (Z)^tS[, ^itmmi^s 4<Dmm. 1 & git^^m^^to 

#i5tll3 1 ©^tiCatt. 0— (1 a g- 1) ®*gHT*li, a=l. 0, la 
g~7 9CD|SH-eiia = 0. Oilb, ■^i!t^3 4®#^/3lil. 0 ^ -5 il 

^ L fe^3^J^^ ^ e> r h ^ S *^ , ^ l^^|g:^7 c?)® T 5: Hf i^-T -5 i i: 



1 2 
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[0 0 3 8] 

, (a) Id:, 04® (a) CD 2 0 ^ffl^ 4 0 CD^-a-JC^B^ (b) it. M 

4® (b) (3D4o<^^#[<8o m2<D^m) izm-) ^m= 4. 5 (Dm^K 

*B^i--g)o Wh. msoy^s^^yzf iA5) , XaS6(D:7.-5^>yr^ (B 5) ^C^^V^ 
T, sinp_pos C3 9 - i y] = i xtCt^^oT, •9->^;i/eS3 5, 3 7, 
3 9$:#liiSb. ^©f^t^yiC. •9->:/;i/^g4 O, 4 2, 4 4^iiinbT. 

[0 0 3 9] 

X^^'fit*^M^li4 9©#-a-, 08® (a) (7)#^'9->^;i/^a3 1, 3 3, 
3 5, 3 7, 3 9®f^t>y IC, #^^if>::^;i/^g4 8, 46, 44, 4 2, 40 

[0 0 4 0] 

^•9- > -^fjv^mmm v^, ^ ©#^#-9- > >^;v€i^« ^r^jzi ^ - ^ jc i: o xun-t 

[004 1] 
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[01] 

[02] 
[03] 
[04] 
[05] 

2 (D||Jg®?^^®mTO0'e$>S„ 

[06] 
[07] 

^ l^il^a ® ii^ 0-^ s o 

[08] 

[09] 

'^^(DC E L P:&^CD^^0-X?feSc 
[01 0] 

[011] 

ACE L p:^^(Dmm<Dmmmx:ib^, 
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[03] 



(AD 



CEEED 



for(i=0; i<40 ; smp_pos[i] = i ; 



YES 




YES 



(A5) 





. (A4) 


^i5^(lag)=80 





for(i=0. ix=40, iy=0; i<((lar-41)/2+1) ; i++) { 


snp_jjos [39- i y] = i X 




ix+=2 ; 




iy+=2 ; 

} 





(A6) 



for ( 



i=0. ix=0 

1- 9- >:/;!/[ 

2 - y- >:/;!/[ 
3 iJ- >:/;!/[ 

4U->y;i/[ 
+=5 



i<8 ; i++) { 
] =snp_pos [ i x] ; 
] =smp_pos [ i x+1 ] ; 
] =srr¥>_pos [ i x+2] ; 
] =smp_pos [ i x+3] ; 
+8] =smp_pos [ i x+4] 
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[06] 



(B1) ^--^x — ^ 



for (i=0 ; i<40 ; i ++) snip_pos [ i ] = i ; 



YES 




YES 



(B5) 



) 

YES 


. (B7) 


• >■ 

> 


^i5^(lag)=80 



for(i=0. ix=40. iy=0 ; i<((lag-41)/2+1) ; i 
smp _pos [39- i y] = i X ; 
ix+=2 ; 
iy+=2 ; 

} 



){ 



(B6) 



for(i=0. ix=0 ; i<8 ; i++) { 



} 



ix+=5 



]=smp_j)os[ix] ; 
]=smp_pos[ix+1] 
]=smp_pos[ix+2] 
]=smp_pos[ix+3] , 
+8] =smp__pos [ i x+4] 
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